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Remarks 

Vv uh d r fiual of Ail Pre\ toiu Re j ectio ns 

'1 iu- withdrawal ofall previous rejections under 35 I'.S.C. li: ks great h appreciated 
Rejection* of Claim s ovci t he Prio t \:\ 

Claim 1 - I -4 and c»- 1 0 were rented under '-<> 1 i.S.C §103 as nb\iuus o^er Skiah, 
I\>l\h>dro\>alk'inci;ttes Produced h\ Recombinant L : . coJk Poster iatgineenng Foundation 
Conference- Metabolic hngineerhu i^S (''Sklary \ Madison, et al. Metabolic engineering of 
no!M j-h\drox\alkaiio.ites): from DNA to plastic. Microbiol. Moi. Biol Re\. 63( i { 1*W) 

t"\Kidis.v)") and BRCNDA database ("lirenda database"). Ilns rejection is respect !ull> 
traversed. 

Hie Legal Standard under 35 L'.S.C, § 103 

Orni-n^ness is a legal conclusion based on underpin" facts off'oui genera! types, al! of 
w (neh must be considered b> the examiner: i 1 ) the scope and content of die prior art; (2) the 
love! ol oidma.v si ill in the ait: (3i the diffeiences between the claimed invention and the prior 
an: and (4} an> objective indicia oi noxiousness, oee (Jutfiam v. John Dear i Y>.. *83 L'.S. I . 
i 7-1N, ]Uf{ ! spq 45^ ( 1 '■>(>{»). i-urtlicrmore. the "[dlcterminaiion of obviousness cannot be 
based on the hindsight combination of components Adeem ely culled from the prior art to ih the 
p^nnKHctsnf the patented imemk-n ,! A IV Com v I ydaU, Inc.. I5 l > f 3d 534. 546. 48 
CSPlXd 152^ 1 ^> <k<d. Cir. IW!S). Rather, there must he a u-acljiny or suggestion uhhin the 
pno: ait, within the nature of the problem to be sehed. lrt within the general knowledge of a 
poison of\.rdin;u} skill in the field of (he invention, to look to paitieuhr sources m ^lect 
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particular elements, and to combine them as combined by the imentor. ,S< e A'w'r v. A /• ( Vwmv 
( V; 2U f 3d fo4. <>o\ 57 lisped I lol, 1 Id? (Fed. C ir. 2000): .477) t '<>/■/>. i59 j .3d at 546. 4S; 
I SPQ2d at nr. 4 > tlridi'l herder 1)j uebmtscliiiien J( I v Hantscho Commercial }'<-ihk !>u .. 21 
I 3d iOmS. 1»72. 30 I SP02d 1 i*?7. 13"s> (Fed. Lie '094) ("\\ hen the patented imcntion is 
made b} combining known components to aehiese a new system, the prior an must provide a 
suggestion or m<>U\ation "> make ^uch a combination/' >. 4s stated in In re A'o/_i//>, 2P k.3d 
ijo:-. ! VJ, ?>> nsSHJ2d '313. 1 3 i t» (Tec. (Ir. 2l)00». 

A critical step in anah/ang the patentability oi claims pursuant to section 103ta) is 
casting the mind back to (he time of invention. to consider the thinking of one of onJinan skill in 
the art. guided onh h\ the prior art references ami the then-accepted wisdom in the field. See jhi 
;e! tk-htVcyik P5 T 3d ^04 at 50 I \S,VX).2d j 1614] at lol 7 | i-eJ. Cir. I 'Wot, Close 
adherence in tins methodniog\ is especial!) important in case-; where the \er\ ease witn which 
the imetilioi. can he understood ma\ prompt one "io tail \ictim to the insidious effect oi a 
hinctssghi s\ ndionie wherein that which only the invention taught is used against it? teacher." Id. 
(quoting if./.. u'oi\- 1& Asiocx, lnc r uatiocX hu\.12 \ F.2d 1540. 15?}. 320 n.s.P.Q W. '513 
.1 o.i Ctt I %'"!)) 

I lie < tainted Subject Matter 

Independent claims 1 and 10 define a method for producing and a s>sieiu fen making, 
lespeciheK, pol\h\ dro\< alkanoates comprising providing organisms -^elected from the group 
consisting of bacteria, plants, and yeast (sec at least page 5. lines I 8-3 1 ). w hich express enzymes 
selected from the group consisting of acvK'c- A transferase. ac) I -Co A synthetase. [J-ketoihiolasc, 
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aeei^acetyl-t o \ reductase, and i'f l.\ -Anihasu (see at least page 5. lines 1-5), wherein tlx 
organisms are genetically engineered to express polynucleotides thai encode eivymc^ {see a! 
iejM page 3. iin.es 15- lift, v\ Inch are aoti\e in bacteria or plants, selected from the ^roup 
consisting <>f die! o\idnredueiase and a) delude dehydrogenase (.see at least page 4, line^ 2-^. 
page 5. line 18 ir page o, line 2N and hxanipies -I and wherein ihe en/ymes expressed h\ jho 
organisms eon com en diols into hukoxyalhaneate monoineis .-selected from the group consisting 
oi 4-h>dro\y[>nt> i.ite, 2~h\ dro\ybut\ rate, 4-h>dro\y\ .derate. 5-hydrox\ valerate. 6- 
hsduvsyhexanoate. 24iuhox\ e-thanoaic. 2-hydroxypropiouatc, and 3~h> drox\ hexanoate {sec at 
least page _\ line 22 to page a. line o and claims ] 1 and 21 as originally tiled), and eulturing the 
uranisms undo! conditions wherein the hsdro\>alk;moaie monomer^ are polymerized by the 
acini'.;, of a PISA synthase en/yme to form noiyhydroxyalkanoate-- having a weiglit~a\ cragc 
muleeuLr weight (\h\ ) of at least 300.000 Da (see at least claims 1 and 1 1 as original!} filed, 
page 4. Imes i-l-loand the {• sample^). 

Dependent claims 2. 3. 4. ft , LiK | 7 define the diol as i ,6-hexanedioi. 1 ,5-pentanedioi. 1.4- 
butanedioj. U-efhnnediol and L2 -propanediol, respectively and the hydioxyalkanoate monomer 
as o4ndrox\he\anoate. ^~h> dro\y\ aler.ue. 4-hyJiox> but \ rate. 2~hydio\yeihanoaie and 2- 
lr>di\.,\>pj-opiona!c (see at least page 2. 11002- to page 3, line U Dependent claim 8 defines the 
method claim 1 wherein the organism expresses polynucleotides which eneode aldehyde 
dehydrogenase and dio! oxidoreduetasc {.see a! least page 4. lines 2-3 ) Dependent daim <•> 
delin-s the method of claim 8 wherein the organism is ^elected from the group consisting of 
h'-rh.jncinu cofi. Rat'\'h>nia cmropiuK kh'bsitUu .-pp.. UcaH^ncs laths. Azoioht'ckr spp., and 
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Co}Hitino}hi\ spp tsec at least claim l ) as originally filed, page 1 . lines 16-21 . page ?. lines 1 8-22. 
page 5. lines 6-" 1 and page 6. line^ i 3- P). 

I he daum of the picent application define methods and t>\ ^fenj for producing 
pels hydroxy aU;unoates comprising prodding organisms with pohiUideotides that encode 
cn/\ rue-,, which arc ucu\ e m bacteria or planls. -.elected from dial oxidoreductase and aidenvde 
dehydrogenase, uheicirs the en/\ nics expressed l>\ the orgauiom^ can convert diois into 
hydroxy alkanoatc monomers. 

I he Applicants hu\e provided working examples which demonstrate thai one can use the 
claimed cii/\mes to engineer organisms to produce poh hydroxvalkanuatcs from diofs. such as 
\A ■bulanedjoj (see Pxaniples 3. 4 and 7i and i . 3 -pn>p t ii}edio! h-ee Fxampies 1 5 and fik 
The Prior Arr 
Skraly 

Sjcal> is a rc\ jcw of methods lor genetically engineering organisms to make a \aiiety <d* 
different PI h\s Page 7 indications that 1 .3-propanediol and 1,5 pentanediol can be ibvd as 
feedstocks to make pf 3! If) and PGUP-cu o) IV) (page 7) \i puce y ihere is a reference to using 
a I, ^-propanediol oxidoreductase to synthesize PHB-co-.MIP from giyeeioi and Pi [B-cu-3IIY 
■from i .2-propanedioL 
Madison- 
Malison is a teview I he examiner is correct that Madison does not disclose die damied 
ek eients. Nor ks Ihere am leaching leading one to conclude that one should, or could make the 
eLihned mgani^ms and pu>duce polwners from the claimed monomers. Madison doe* teach one 

mux tm> 
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that I'HAs made b> bacteria am ha\e a low. raid ui high molecular weight. (his I.-, a lar er\ from 
a (caching that one should start with duds noi described In any of die relerences, use enzymes not 
described ui an> of the lefeienees, and expect to make high molecular weight PIlAs as claimed. 
Analysis 

Hie examiner has done an excellent job of taking die claims m issue, then searching for 
prioi .nt thai discloses some ofthe claimed element, then concluding thaS since they all 
gencralb relate to making pob hydroxyaikanoates. that it is obvious to combine. 'I his. is not an 
appropriate anah sis under 35 i ;.S.C\ 1 03 '1 he art must disclose each claimed element, and the 
limitation to combine, with a reasonable expectation of success, f he examiner ha« tailed to 
demonstrate wiu-se in the cited an I he moUnuiou nan be found. One cannot use hindsight 
Claim i recites: 

A method for producing no!}hsdro\\aikanoaies comprising 

providing organisms selected from die group consisting of bacteria, plants, and \easu 
which express en/smcs selected from ihe gioup consisting of aevi-CoA transfciase. ae\ i- 
CoA s>nthefa^e, p'-ketoddolase. aeeaueet} 1-CoA reductase, and IMIA enthuse, 

wherein du. oiganisms are genetically engineered to. express pol> nucleotides that encode 
efv>mes. winch are active in bacteria o? piar-ts, selecied from the group consisting ol di/»t 
oxittortiiluctase and aldehyde dehydrogenase, wherein the enz\mcs expressed b\ the oi nanisms 
can „omert diols into mdroxyalk annate monomers selected from the group consisting of 4- 
hvdjxm butyrate, 2-hwlro\ybutyraU', 4-hyUroxy\alcnitc. 5-h> droxj valerate, ri- 

MUX I ^ 
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In droxyiicxanoatt, 2-hvdrowcthaiJoatt', 2-hydn>.\ypropioii«tte. and 3-hydroxyhexanoafe. 

and 

euituring the organisms under condixic»jns wherein the hydroxyalkanoate monomers are 
polymerized by the activity of a PHA synthase enzyme to form polyhydroxyalkanoates having a 
weight-average molecular weight (Mw) of at least 300,000 Da. 

Skraly does not disclose a system that can convert diols into hydroxyalkanoatc monomers 
selected from the group consisting of 4-hy droxybuty rate, 2-hydroxybutyratc, 4- 
hydroxy valerate, 5-iiydroxy valerate, 6-hydn>xyhcxanoate, 2-hyd.roxycthanoate, 2- 
hydroxypropionate, and 3-hydroxyhexanoate. The only monomers that Skraly describes 
using are PHB-cn-3HP (from 3-hydroxybiuyrate and 3-hydroxy propionate) and PHB-eo-3HV 
(from 3-HB and 3-hydroxyvalerate ). None of these are claimed. The examiner has drawn 
conclusions that one could read into the disclosure that other diols could be utilized, but no 
evidence for such a conclusion is found in the reference, much less what enzymes would be 
required and whether they would have the appropriate specificity. There is no basis to conclude 
thai one would make the substitutions in feedstock lhal applicants have done, to produce the 
claimed polymers, based on this disclosure. Indeed, it was two years later that applicants, who 
worked with Skraly. et a!., filed this application, having isolated the necessary materials, 
engineered the cells and deniorist.rat.ed that it was possible. 

Madison, as noted above, does not make up for these deficiencies. No where is there any 
teaching that one could or should make a high molecular weight PHA from diols converted into 
the claimed monomers. The examiner lias not even identified where such polymers are 

MBK 039 
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described. I:\ en as to die molecular weight range, this is not lor jxslymcrs of the claimed 
monomer eonrposhion. but conventional PHB polymers. 

r i Ire Bicnda database does not make up I'm this. Applicants ha\e told those skilled in the 
;iU how io practice their elaiined method; tUe standard is not whether ha\ing the answer in hand 
one can °upport the eonekisjon. Dri s h the examiner's appioach. however. 

(me also cannot jic>t "lump" tli^ claims together, focusing ?oleh on the elements in the 
independent claims, and compieteh Jail to examine the elements ofthe dependent elaims. I ni-j 
L» as unacceptable as using hindsight. 

\ T one of the specific dioN and monomer composition^ ofthc following elanus is at ail 
described m the prior art cited b\ the examiner 

Claim 1. therein the diol is I .Micxancdioj and the huiroxyaikauoate monomer is (>- 
iiydroxyhexanoate. 

Chin* 3, wherein ih.e diol is 1 ,5-pentanediol and the h>d!0\>alkanoute monomer is 5- 
b\d;o\> valerate 

*. hum 4, wherein the diol is M-butanediol and the hvdroxyulLmoatc monomer is 4- 
h\ droxybiii) rate. 

Claim o. wherein the diol is L2-ethanedio! and the h> mv-xyalkanoate monomer i< 2- 
h\ Jrov, clhuuoule 

( iaim ~\ wherein the diol is 1 ^'-propanediol and the hydr.tvydkanoate nonomei is 
)i\dro\\ propionate. 

\mvrr 



1 .H.S.fV 0*W09^'"4 
Filed: Juty 2th 2001 
RTMMJNSJ IOOFFICT ACTION 

In summon, die prior an neither disdc^es the claimed elements not (he muihatkm to 

cutuhnc as applicants ha\c done, much less, with a icdhouuhlc cxpettutiou (.4' oueeesx 

For the foregoing reasons, claims 1 -4 and h- 10 arc patentable. 

R espectf ui ! y s ubi nitled. 
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